Abstract -The aim of this study was to analyze the understanding of students' concept on solar eclipse phenomena. The method of this study was a qualitative descriptive. This study was conducted for junior high school students at SMPN 21 Palu. The data were collected using multiple choice tests accompanied with Certain of Response Index (CRI) and interviews. The test was given before and after the solar eclipse occurred. This data was then calculated and analyzed to determine the percentage of understanding concept. Based on the analysis it can be concluded that students' understanding concept is in the medium category. A total solar eclipse phenomenon improves students' concepts. The study found misconceptions of the students in (1) position of the Sun, the Earth, and Moon during eclipse; (2) natural phenomena during solar eclipse; (3) phase of solar eclipse; and (4) safety methods on observing a solar eclipse.
I. INTRODUCTION
Solar eclipses happen when the moon moves between sun and earth, blocking the sun's rays and casting a shadow on earth. A total solar eclipse takes place when the moon completely covers the Sun and casts its umbra and penumbra on earth. A total eclipse of the sun can only take place when the moon is at perigee. On March 9 th, 2016, a total solar eclipse happened in Palu, Central Sulawesi (Indonesia).
During the total solar eclipse, some physical phenomena can be observed [1] [2] [3] [4] . Reference [1] reported that this phenomenon affected to the meteorological parameters, such as solar radiation, temperature, and humidity. In comparing to a normal day, meteorological parameters changed during the solar eclipse, such as decreased in the UV and solar radiation, increased in relative humidity, and changed in air temperature and wind condition. Reference [5] also reported that gravitational acceleration was not significantly changed on Earth's surface [5] .
Actually, the concept of a solar eclipse has been tough on junior high school. However, students still get difficulties in understanding of this concept. On the other hand, students' misconception was also found [6] .
Ref. [6] reports that students' misconception can be found in daily life. Students considered solar eclipse occurred during the full moon phase. Students did not understand the position of the sun, moon, and earth when a solar eclipse occurred. In addition, students did not understand that solar eclipse occurred more frequently in a certain geographical area than the lunar eclipse.
The total solar eclipse occurred in Central Sulawesi, on March 9th, 2016, was a good chance for students to improve understanding of its concept. It can develop competence in order to explore and understand about scientific nature. So it can help learners to gain a deeper understanding of nature [7] .
Observing a phenomenon directly (problem-based learning) can give significance experience to students [8] [9] [10] . This gives students to connect with the previous concept. Study on this and its relationship with other materials that are expected to improve the scientific literacy of students. Students' experiences can be obtained from direct observations of a solar eclipse through electronic and non-electronic media as well as social media. This paper analyses students' understanding on solar total eclipse occurred on March 9th, 2016. Student pre-conception was identified and then it was analyzed. Students' understanding was tested before and after solar total eclipses phenomenon occurred.
II. METHODS
This study was a qualitative descriptive study.
This study was conducted before and after the phenomenon of a total solar eclipse on 5 March and 9 April 2016 at SMPN 21 Palu. Subjects in this study were students of class IX SMPN 21, who have been studying the solar eclipse concept.
Students' conception was identified by using multiple choice instrument. Multiple choice tests accompanied by Certainly of Response Index (CRI) was used to determine the degree of understanding of the student concept. Then, by applying this test, respondent can be categorized in understanding (U), not understand (NU), and misconceptions (M) [15] . CRI scale and its criteria can be seen in Table 1 . The test was applied before and after solar eclipse occurred. Analyzing data was done to determine the percentage of students in answering the question on the level of confidence in the percentage of the group understand, do not understand and misconceptions, by the following equation:
where Z = the percentage of student understanding f = number of students per category N = the sum of all student
Multiple choice instruments were used in Selected Respondent Test (TSR). In order to know students' understanding, Equation 1 was used to determine the degree of students' understanding. After, TSR applied, it was classified in the category of high, medium and low. Furthermore, interviewed respondents were selected based on the degree of student understanding in Table 2 . Deep interview with respondents was also done in order to check students' consistency. The interview was done for all categories responded. Transcript of interviewing was used for analyzing results of students' understanding.
III. RESULTS AND DISCUSSION
The instrument used in this paper consisted of 10 questions and they have been validated by experts. The test was accompanied with certainty response index (CRI). Then, it was given to students of class IX at SMPN 21 Palu before the solar eclipse. After the total solar eclipse occurred, the students' conception was tested again. Calculating results of students' understanding of the concept of solar eclipse phenomena were presented in Table 3 . The grouping respondent who become participants (or interviewing respondent) is presented in Table  4 . Before the solar eclipse, about 33.33% of the students did not know the position of the sun, earth, and the moon during a solar eclipse. However, about 20% of the student had misconceptions. Misconception respondents (R21) assumed that a solar eclipse occurs when the sun covered the entire month. It can be known from interviewed below. Table 3 , understanding about the position of sun, moon, and earth was increased from 46.67% to 53.33%. On the other hand, misconception was also increased from 20.00% to 33.33%.
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Problem 2: Understanding the natural phenomenon during a solar eclipse.
Before the solar total eclipse, about 66.67% of students do not understand about natural phenomenon during a solar total eclipse. They assumed that during a solar eclipse, the temperature was not decreased. They also assumed that unsafe to see a solar eclipse directly.
After the solar total eclipse, the percentage of student understanding did not increase significantly (from 13.33% to 20.00%). Interestingly, after solar total eclipse occurs, misconception student was increased (from 20% to 60%).
By interviewing respondent (R-33), it was known misunderstanding about the temperature during a solar eclipse were done. The respondent assumed that temperature was not the decreases. Their opinion also related to the mythology of solar eclipse [16] [17] [18] [19] . The opinion of respondent was also wrong about safety to observe the solar total eclipse. Most of them thought that it was saved observing the total solar eclipse directly.
In the opinion of the respondent (R-21) that animal behaviors did not change when the total solar eclipse occurred. It may be observed was not done by the respondent when the solar total eclipse occurred.
The misconception also happened in period and frequency of solar total eclipse. They thought that solar total eclipse was more often than a lunar eclipse. In fact, the lunar eclipse will happen about two till five times a year.
Problem number 3: Understanding the phases of a solar eclipse.
About 26.67% of student cannot understand phase of the solar eclipse. They got difficulties in describing the phase of the solar eclipse. Only 6.67% of the student was a misconception. After solar eclipse occurred, the number of both reduced. Problem Number 4: Analyzing the images solar eclipse observation position on Earth.
Observing the solar total eclipse was effective in studying the image of it. The number of students who were not understanding decreased from 33.33% to 6.67%. On the other hand, misconception student also reduced from 20.00% to 6.67%.
Misconceptions student assumed that the solar eclipse observation position in the rear position of the earth (night) because it is described in the hemisphere darkened, hinted solar eclipse darkened.
Based on students interview, a student in lower category assume that position behind the earth appears dark (night) is where the solar eclipse observation. Here are excerpts of interviews with R-21:
Researcher:
If Problem number 5: Understanding phase partial solar eclipse.
Before the solar eclipse, about 33.33% of students do not understand. Each student assumes that the phase of the picture is the phase of a lunar eclipse, the total solar eclipse of the sun and the ring. Student misconceptions were about 20.00% thought that the solar eclipse ring. Students thought that moon covered the sun (in part) was an eclipse of the moon.
After the solar eclipse, the percentage of the not understood student was reduced to 6.67%. Interviewing result showed that participants understand the disc in only cover part of the solar disc that includes partial solar eclipse.
Problem number 6: understanding phase indicator ring of a solar eclipse.
Before the eclipse of the sun, the percentage of a student about 26.67% who has chosen an incorrect option and categorized as a misconception. Nearly, 40% of the students did not understand of a solar eclipse.
After the solar total eclipse, misconception student was reduced to 13.33%. Interviews showed that 46.67% participants think that image was a phase of the ring of a solar eclipse which is smaller than the disc in the solar disc cover that looks like a ring.
Only the student participants and student categories are being considered in the right lower category covered the sun, causing a total solar eclipse. Here are excerpts of interviews with R-33:
Researchers: Problem number seven you saw describe what phase of the eclipse? Respondents:
The total solar Researchers:
Why do you say the sun is a total eclipse?
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Respondents:
Because the total fitting, so the sun was covered, a total solar eclipse occurred, yes closed all.
Problem number 7: Analyzing diagram drawing ring solar eclipse, partial and total eclipses.
Before eclipse, about 73.33% of students did not understand about ring solar eclipse, partial and total eclipses. Their incorrect answer was chosen with low certainty.
After the solar eclipse, misunderstanding student was increased to 33.33%. They assumed total eclipse was the solar eclipse rings and it was because the position of the moon does not cover the full sun. They not convinced and have not mastered the material diagram of the solar eclipse.
According to interviews with participants gave correct answers assume that the total solar eclipse was dark, only the edge of the ring solar eclipse the moon appears bright disc and solar eclipses dark as only partially. However, participants do not see the position of the moon between the earth and the sun have different distances. The solar eclipse of the moon positions closer to the earth and the solar eclipse ring far enough away from the Earth.
Problem number 8: safety observing a solar eclipse.
Before the eclipse of the sun, about 60.00% of students did not understand the safe way of observing a total solar eclipse.They also didn't know the negative effect on observing eclipse directly. They think that observed on the surface of the water is safe manner. Likewise, about 26.67% of students were misconceptions.
After the solar eclipse was occurred, not understand student was decreased. However, misconception of the student was increased. They thought that the solar eclipse observed on the surface of the water is a safe way to observe a solar eclipse because the sun was observed at the water surface just a reflection not directly so that water is an intermediary to observe a solar eclipse.
Observing the solar eclipse on the water surface reflects ultraviolet B rays at 3% -13% so that it can burn the retina of the eye and cause blindness [11] [12] . So, All of the participants thought that the projection pin-hole an unsafe manner, because radiation from the sun during an eclipse can affect the eye pass through a small hole. Here are excerpts of interviews with students of the high category:
Researcher: Why do you say there are safe? Respondents: Pinhole, circular pin-hole although small but we were affected by radiation from the sun, so it is not safe Fig. 2 Observation of solar eclipse by pinhole methods. Before the eclipse, about 40% of students were misconceptions. They think the direction of the moon's shadow during an eclipse occurred following the direction of sunrise and sunset (east to west). Then, after the solar eclipse, understanding of student was increased to 33.33%
The participants think shadows month direction from west to east. Following the sun directions were from the west. Here are excerpts of interviews with R-21:
Researcher:
At 
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There's always the sun from east to west, so that the direction the sun rises right out of the west Problem number 10: Understanding the current moon phase indicator of a solar eclipse.
Before the eclipse of the sun, as much as 86.67% of students do not understand the pure conjecture assumes when the first quarter moon phase a solar eclipse. On the other hand, about 13.33%, the student was a misconception. A student can not understand this concept at all.
After the solar eclipse, not understand students was about 46.67%. However, student misconceptions were increased. They think a solar eclipse can be observed when the phase of the moon in the first quarter. Similarly, previous studies show that misconceptions student think solar eclipses occur when the moon is not the new moon phase. It can be concluded that students level of confidence about moon phase during a solar eclipse was increased by observing solar total eclipse [13] .
According to interviews with participants (R-25 and R-21), they considered phases of the moon during an eclipse occurred in the first quarter phase. It can be caused a solar eclipse occurs for the first time in Palu so they have no experience before. Participants R-33 assumed when the full moon appears larger than the other phases of the moon. Participant does not understand the current phase of the moon and the new moon occurs assume 360 years later. It was also assumed when the moon for the lunar eclipse and new moon when the position of the sun, the moon, and Earth line up on the field ecliptic.
Trundle, Atwood, and Christopher (2002) reported that a great majority of student-teachers had misconceptions about the phases of the moon. In their comparative study with participants from China and New Zealand, Bryce and Blown (2012) found that primary school student-teachers and primary school teachers in both countries lacked the academic jargon to explain -and the skills to model -astronomy subjects, and they had inadequate training in astronomy in general.
IV. CONCLUSION Students' understanding total solar eclipses concept is in the medium category. Total solar eclipse phenomenon improves student's concepts. It was also found misconception of the student: (1) position of the Sun, the Earth, and the Moon during eclipse; (2) natural phenomenon during solar eclipse; (3) phase of solar eclipse; and (4) safety methods on observing a solar eclipse.
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